Electronic Version 
Stylesheet Version vl.1.1 

Description 

[PREVIEW SYSTEM OF A DIGITAL 

CAMERA] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92124561, filed September 05, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] jhe present invention relates to a digital camera. More 
particularly, the present invention relates to the preview 
system of a digital camera. 

[0004] Description of the Related Art 

[0005] Cameras are often used for taking pictures for capturing 
images for work and/or daily life purposes. To ensure that 
the picture is taken as desired, a preview system is auxil- 
iary for view finding. A conventional preview system in- 
cludes an optical viewfinder disposed above a camera 
lens. According to the light source seen beyond the opti- 



cal viewfinder, cameras can be classified into a single lens 
system and a dual lens system. In a dual lens system, the 
light travelling to the optical viewfinder is originated from 
an object via an observation lens instead of a camera lens 
thus leads to viewing aberration so that the observed im- 
age is slightly different from the actual image taken by the 
camera. A major improvement is obtained from a single 
lens camera because the light going to the optical 
viewfinder actually comes from the same lens that takes 
the picture. 

[0006] with great advance in digital technologies, digital camera 
has gradually taken over a conventional camera. On a dig- 
ital camera, an electronic preview system is configured for 
capturing images that is similar to the optical viewfinder 
of a conventional single lens camera. A conventional elec- 
tronic preview system has a color thin film transistor liq- 
uid crystal display (TFT-LCD) for promptly displaying the 
image to be taken on the camera. Since a color TFT-LCD 
generally is considerable power consuming, a switch is 
often provided for the digital camera so that a user may 
opt to shut down the electronic preview system in order to 
extend endurance of the power. In addition, an optical 
viewfinder serving a function similar to a conventional 



dual lens camera is also provided. One major advantage of 
an optical viewfinder on a digital camera is because a 
simple mechanics is required and no electrical power is 
consumed. However, the optical viewfinder has a slightly 
different viewing angle from the camera lens so that 
close-up shot often leads to viewing aberration. In other 
words, the image seen from the optical viewfinder is 
slightly different from the picture actually taken. 

[0007] since the color TFT-LCD consumes considerable power, a 
digital camera often provides two previewing systems, an 
optical viewfinder and a color TFT-LCD, for user"s 
choices. In order to accommodate a viewfinder, digital 
camera is limited by its size. For pursuing miniaturization 
in modern era, this conventional scheme is no longer sat- 
isfying.. Moreover, color TFT-LCD has a relatively high 
production cost and the driving device complicated circuit 
wise. Consequently, the production cost of a digital cam- 
era remains high. 

[0008] pig M i is a block diagram showing the circuit layout of a 
TFT-LCD preview system inside a conventional digital 
camera. As shown in Fig. 1, an object image is scanned by 
an image capture apparatus 110 and is converted to a se- 
ries of voltage signal 115. Thereafter, the voltage signal 



115 is split by a color filter array (CFA) 120 into a trichro- 
matic signal 125. Since ambiance illumination can be too 
bright or too dim, or intrinsic differences can exist in the 
nature of the light source (sunlight, tungsten lamp light, 
daylight lamp and so on), the light source needs to be 
white balanced. Hence, the trichromatic signal 125 is 
transmitted to a white balancing circuit 130 for light bal- 
ancing. The image signal 135 is generated after white bal- 
ancing. Since different color signals are often obtained 
from photographing the same object image with various 
image capture apparatus 110, a color correction procedure 
must be operated according to the properties of the im- 
age capture apparatus. Accordingly, the image signal 135 
is sent to a color correction circuit 140 to adjust color per- 
formance so that an image signal 145 is produced. Fur- 
thermore, the voltage associated with the photosensing 
pixels in the image capture apparatus 110 is not linearly 
related to light transmittance of a TFT-LCD 190. There- 
fore, the image signal must undergo a Gamma correction 
to ensure brightness level of the captured images are cor- 
rectly stored and displayed on the TFT-LCD 190. In other 
words, the image signal 145 is sent to a Gamma correction 
circuit 150 to produce corrected image signall55. There- 



after, a color space transformation is carried out to trans- 
form the input image comprising the red (R), green (G) 
and blue (B) into luminance and chrominance, in terms of 
Y, Cb and Cr. Herein, Y represents luminance while Cb and 
Cr represents chrominance. The main reason for trans- 
forming trichromatics into luminance and chrominance is 
that human eyes are more sensitive to luminance than 
chrominance. Hence, the image signal 155 are processed 
via the color space transform circuit 160 where the R, G, B 
signal is transformed into Y, Cb, Cr signal to produce an 
image signal 165. The image signal 165 is processed via an 
edge enhancing circuit 170 to produce sharper image sig- 
nal 175. Up to this stage, the image size is determined 
upon the image capture apparatus 110, which means the 
image size may be different from the display dimension of 
the TFT-LCD 190. To ensure that entire image is displayed 
on the TFT-LCD 180, a mathematical algorithm is per- 
formed to adjust the resolution of the image signal 175. A 
2-D image scalar 180 processes the image signal 175, ad- 
justs and outputs image signal 185 accordingly. Finally, 
the image signal 185 is introduced to the color TFT-LCD 
190 so that an image is displayed correctly. 
[0009] Accordingly, the preview system of a conventional digital 



camera involves in complicated image-processing cir- 
cuitry that consumes considerable power and raises cost 
thereof. The color TFT-LCD of the digital camera also 
consumes considerable power so that battery possesses 
lower endurance. Moreover, the components of the color 
TFT-LCD and the preview system are costly in production. 
Furthermore, an additional optical viewfinder has to be 
disposed for alternative view finding option due to power 
consuming property, which induces bulky camera body, 
less portability, and higher cost. Accordingly this elec- 
tronic product is not satisfying as expected in innovation 
era. 

Summary of Invention 

[0010] Accordingly, one objective of the present invention is to 
provide a preview system for a digital camera capable of 
reducing power consumption and extending operating 
time. 

[0011] Another objective of the invention is to provide a preview 
system for a digital camera comprising simplified image- 
processing circuit inside the camera. 

[0012] yet another objective of this invention is to provide a pre- 
view system for a digital camera that requires no conven- 
tional optical viewfinder. 



[0013] yet another objective of this invention is to provide a pre- 
view system for a digital camera that lowers overall pro- 
duction cost and raises market competitiveness. 

[0014] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides a preview 
system for a digital camera. The preview system com- 
prises an image capture apparatus, an image signal pro- 
cessor and a display device. The image capture apparatus 
transforms the object image to a first image signal. The 
image signal processor briefly and effectively corrects the 
first image and generates a second image signal accord- 
ing to properties of image capture apparatus and power- 
saving device. The corrected second image signal is trans- 
mitted to the display device for preview purpose during 
photographing. 

[0015] According to an embodiment of this invention, a super- 
twisted nematic liquid crystal display (STN-LCD) is 
adopted as a power-saving display. Where a multiple 
grayscale STN-LCD may be provided for better image 
quality. Alternatively, for lower cost purpose, a dual level 
black-and-white STN-LCD along with an appropriate 
dithering technique may be adopted to mimic display ef- 



fects of a multiple gray scale STN-LCD. 
[0016] According to an embodiment of this invention, the image 
signal processor comprises a Bayer data accumulator, a 
brightness scalar, a Gamma correction circuit, and a 
2D-image scalar. The Bayer data accumulator receives a 
first image signal to generate a first temporary image sig- 
nal. The brightness scalar is for receiving the first tempo- 
rary signal to generate a second temporary image signal. 
Whereas the Gamma correction circuit receives the second 
temporary image signal to generate a third temporary im- 
age signal. Finally, the 2D-image scalar receives the third 
temporary image signal to generate a second image sig- 
nal. 

[0017] | n this invention, a power-saving and low cost display de- 
vice with simplified driving circuitry such as a multiple 
gray scale STN-LCD rather than a conventional color TFT- 
LCD is used. Hence, the display device is capable of ex- 
tended operation time and eliminating optical viewfinder. 
In other word, size of a digital camera can be reduced and 
the production cost can be lowered. 

[0018] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 



the invention as claimed. 
Brief Description of Drawings 



[0019] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0020] pig m i is a block diagram showing the circuit of a TFT-LCD 
preview system of a conventional digital camera. 

[0021] pig m 2 is a block diagram showing a preview system of a 
digital camera according to an embodiment of this inven- 
tion. 

[0022] p ig 3 is a block diagram showing an alternative preview 

system of a digital camera according to an embodiment of 

this invention. 
Detailed Description 

[0023] Reference will now be made in detail to the embodiments 
of the present invention, examples of which are illustrated 
in the accompanying drawings. Wherever possible, the 
same reference numbers are used in the drawings and the 
description to refer to the same or like parts. 



[0024] pig 2 is a block diagram showing a preview system of a 

digital camera according to an embodiment of this inven- 
tion. As shown in Fig. 2, the preview system of the digital 
camera comprises an image capture apparatus 210, an im- 
age signal processor 220, and a super-twisted nematic liq- 
uid crystal display (STN-LCD) 230. First, an object image 
205 is scanned to an image signal 215 via the image cap- 
ture apparatus 210 according to optics principles. The im- 
age signal processor 220 performs a simple and effective 
image correction to the object image 205 according to the 
properties of the image capture apparatus 210 and the 
STN-LCD 230. Finally, according to the image signal 225, 
the STN-LCD 230 displays a preview picture of the image 
to be taken. 

[0025] According to an embodiment of this invention, the afore- 
mentioned STN-LCD 230 can be a multiple gray scale STN- 
LCD to provide better image quality. Alternatively, to 
lower overall production cost, a dual level black- 
and-white STN-LCD along with an appropriate dithering 
technique may be mimic the display effects of a multiple 
gray scale STN-LCD. 

[0026] pig m 3 is a block diagram showing an alternative preview 

system of a digital camera according to an embodiment of 



this invention. As shown in Fig. 3, the preview system 
comprises a image capture apparatus 310, a Bayer data 
accumulator 320, a brightness scalar 330, a Gamma cor- 
rection circuit 340, a 2D-image scalar 350, and an STN- 
LCD 360. Firstly, an object image 305 is scanned into im- 
age capture apparatus a series of image signal3l5 with the 
image capture apparatus 310 based on optics principles. 
Since the image capture apparatus 310 progressively scans 
the Bayer color imaging array the image signal 315 in 
forms of series instead of in sequential pixels, the trichro- 
matic s red (R), green (G) and blue (B) of a pixel of Bayer 
data has to be accumulated and averaged respectively. 
Referring to U.S. Patent No. 3,971,065 for image process- 
ing method of Bayer data accumulator 320. Hence, the im- 
age signal 315 are processed by the Bayer data accumula- 
tor 320 so that red, green and blue signal of a pixel are 
accumulated and averaged respectively to generate an im- 
age signal 325 in sequential pixels. Furthermore, since lu- 
minance of photographing ambiance may be too bright or 
too dim, or since various light wavelengths are provided 
(light sources such as sunlight, tungsten lamp, daylight 
lamp, etc.), light source luminance has to be compensated 
for color abbreviation occurs. Thus, the image signal 325 



is transmitted to the brightness scalar 330 where bright- 
ness level is adjusted to produce an image signal 335. 
temptemp Since the voltage associated with photosensing 
pixels in the image capture apparatus 310 is not linearly 
related to light transmittance (the twisted angle of the liq- 
uid crystal molecules) of the STN-LCD 360, a Gamma cor- 
rection of the image signal 335 is required for storing and 
displaying correctly. That is, image luminance on STN- 
LCD 360 are corrected, with transmitting the image signal 
335 to the Gamma correction circuit 340 to generate a cor- 
rected image signal 345. It is noted that the image size 
that is determined by the image capture apparatus 310 
might not fit the dimension of the STN-LCD 360. In order 
to display a complete image on the STN-LCD 360, the im- 
age signal 345 is mathematically operated for resolution 
adjustment purpose, that is to adjust the image signal 345 
with the 2D-image scalar 350. Thus an image signal 355 is 
generated. Finally, the image signal is introduced to the 
STN-LCD 360 for correct image display with preview func- 
tion. 

[0027] it w i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 



or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



